Stable fly: Stomoxys calcitrans (Linnaeus)
This test was conducted to evaluate the efficacy of Novaluron against Stomoxys calcitrans (L.) larvae developing in sites where hay or corn stalks were fed from stationary feeders to cattle during the winter. The mixture of waste forage, manure, and urine at feeding sites make an ideal substrate for the development of immature stable flies. Novaluron is an Insect Growth Regulator in the diflubenzoylurea class. The test was conducted at the University of Nebraska Agricultural Research and Development Center, Ithaca, Nebraska in 2013. Five winter feeding sites, two with corn stalks and three with grass hay had been fed during the previous winter were bisected along the line of greatest symmetry. One-half of each site, chosen randomly, was treated with 50 g / m 2 Novaluron granules (0.2% AI) on 30 May 2013. The other half of each site was an untreated check. Third instar stable fly larvae and pupae were observed in the substrate of the hay feeding sites at the time of treatment. No immature stages of stable flies were observed in the corn feeding sites at that time. Three emergence traps (530 cm 2 ) were placed on each half of each site. Cattle were excluded from sites with electric fences. Emergence traps were checked twice weekly and relocated within their site and treatment every 2 weeks. Brachycerate flies collected in emergence traps were identified and counted. Stable flies were sorted from this population counted and sexed. Chi-squared tests were used to evaluate the null hypothesis that the number of stable flies collected emerging from treated and check areas were equal. Poisson regression was used to evaluate the effects of Novaluron, time after application, and type of feeding site on the number of stable flies emerging and the sex ratio of those flies. Percent control was calculated as 1-(N Treated /N Check ).
Stable flies were collected emerging from hay feeding sites during the first collection period and 53% control was observed the following wk (Table 1) . No stable flies emerged from the corn stalk feeding sites until after 7 June and 92% control was achieved the following wk. Novaluron treatment reduced the number of emerging adult stable flies (F=55.8; df=1, 1422; P <.0001). Overall, beginning 2 wk after treatment until the project was terminated on 23 August, 82 and 91% control were achieved in corn stalk and hay feeding sites respectively. Novaluron treatment was equally effective for controlling stable flies in the corn stalk and in hay feeding sites (F=0.47; df=1, 979; P=0.49). Sex ratios of emerging stable flies did not vary from the expected 1:1 overall (F=0.32; df=1, 979; P=0.57), relative type of feeding site (F=0.17; df=2, 978; P=0.84), or Novaluron treatment (F=0.27; df=2, 978; P=0.76). Less than 0.2 cm of precipitation was recorded at the experimental site from the time of treatment on 30 May to 8 June when 1.9 cm of rain was recorded. Thus, only residual moisture in the substrate was available to dissolve the granular Novaluron formulation prior to that rain event. Because Novaluron is most effective against early instars and little moisture was available to dissolve the granular formulation, full control of emerging adults was not obtained until 2-3 wk after application. The mode of action of Novaluron differs from that of cyromazine making it an option for use in rotation with cyromazine for the management of stable flies developing in winter feeding sites.
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